Molecular detection of the clostridia in an anaerobic biohydrogen fermentation system by hydrogenase mRNA-targeted reverse transcription-PCR.
Molecular biological approaches were developed to monitor the potential biohydrogen-producing clostridia in an anaerobic semisolid fermentation system that used brewery yeast waste as the fermentation substrate. The denaturing gradient gel electrophoresis with 16S rDNA gene-targeted polymerase chain reaction (PCR) analysis was employed to confirm the existence of clostridia in the system. Remarkably, reproducible nucleotide sequences of clostridia were obtained from different hydrogen production stages by using hydrogenase gene-targeted reverse transcription (RT)-PCR. These RNA-based information suggested that the predominant hydrogen-producing strains possess either a specific Clostridium pasteurianum-like or a specific Clostridium saccharobutylicum-like hydrogenase sequence. Comparison of the hydrogenase gene-targeted sequence profiles between PCR and RT-PCR revealed that the specific C. pasteurianum-like hydrogenase harboring bacterial strains were dominant in both mRNA and bacterial population level. On the other hand, the specific C. saccharobutylicum-like hydrogenase harboring strains expressed high level of hydrogenase mRNA but may not be dominant in population. Furthermore, quantitative real-time RT-PCR analysis showed the expression pattern of the clostridial hydrogenase mRNA and may serve as an activity index for the system.